Summary. Adult rats were pretreated with a 3-day regimen of human menopausal gonadotrophin (hMG) 
Introduction
There is accumulating evidence that non-steroidal ovarian factors released from maturing Graafian follicles exert direct feedback effects on LH secretion from the pituitary gland. During the oestrous cycle in rats (de Koning et al., 1980) and the menstrual cycle of monkeys (Littman & Hodgen, 1984) , ovarian factors are involved in maintaining pituitaries in a state of low responsiveness to gonadotrophin-releasing hormone (GnRH). However, GnRH stimulation of sufficient strength and duration, as occurs during the pro-oestrous LH surge, causes a transition to a high responsive state and the pituitary gland then shows an augmented release of LH in response to GnRH. This is the classical self-priming effect of GnRH which is dependent upon protein synthesis (Pickering & Fink, 1976; de Koning et ai, 1980) .
Experiments by de Koning et al. (1987) indicate that a liver-labile ovarian factor(s), which is neither oestradiol nor inhibin, maintains the rat pituitary gland in a state of low responsiveness to GnRH. For example, after long-term ovariectomy, self-priming effects disappear and maximal LH responses are seen from the beginning of a GnRH challenge. Similar studies with humans (Messinis & Templeton, 1986) and monkeys (Littman & Hodgen, 1984) (Carter & Whitehead, 1981 At the end of each experiment the follicles were fixed in Bouin's solution. Using the same techniques as for the ovarian histology (see below), follicles were then examined microscopically to determine whether they had undergone any atresia during the experimental period.
Ovarian histology. After the pituitaries had been removed, the ovaries were rapidly dissected out, weighed and placed in Bouin's fixative for 18 h. Following standardized dehydration, clearing and embedding in paraffin wax, complete 10 µ serial sections of one randomly chosen ovary from each rat were cut and stained with haematoxylin and eosin. Follicular volumes were measured using the method of Welschen (1973) . Briefly, this involved measuring two diameters of the follicle at right angles to each other in the section in which the nucleolus was found. Volumes were then calculated from the mean of these two measurements and classified in accordance with the classes shown in Fig. 4 .
Only follicles with a volume between 250 105 µ 3 and 499 5 µ 3 (360-455 µ mean diameter) were included in the analysis, and follicles > 500 105 µ 3 are considered to be preovulatory follicles (Welschen & Rutte, 1971) . Cyst¬ like, thin-walled follicles or follicles containing pycnotic granulosa cells, nude oocytes or oocytes without a nucleus were considered atretic and not included in the analysis.
Assays and statistical analyses. Perfusate and serum LH concentrations were measured by radioimmunoassay using the procedure outlined by NIADDK and are expressed in terms of ng rat LH RP2/ml. Inter-and intra-assay variations were 9-5% and 8-3% respectively and the assay sensitivity was 0-6 ng LH/ml.
Serum concentrations of oestradiol-17ß were measured using a ' 25I direct radioimmunoassay kit (Steranti Research Ltd, St Albans, U.K.) with a sensitivity of 10 pg/ml (37 pmol/1). Cross-reactivity of the antiserum with oestrone and oestriol was 2% and inter-and intra-assay coefficients of variation were 12% and 5% respectively.
All results are expressed as mean ( +s.e.m.) . LH responses to a continuous GnRH challenge are expressed as cumulative LH release with basal LH secretion being subtracted from each subsequent observation. Statistical com¬ parisons of these responses were made with a one-way analysis of variance followed by Gabriel's test (Kendall & Stuart, 1968) Continuous perfusion of pituitary glands with 50 ng GnRH/ml produced the typical biphasic LH response. During the first hour LH release was low (unprimed response) after which a higher rate of secretion was observed (primed response). Figure 1 shows that this primed response was blocked by the protein synthesis inhibitor, cycloheximide.
The pituitary glands from hMG-treated animals also showed a biphasic LH response to GnRH, but the cumulative rate of LH secretion during the second phase of the response was significantly higher than in the control (Fig. 2a) . In contrast, the pituitary glands obtained from rats treated with PMSG showed high levels of LH secretion from the start of the GnRH stimulus, the cumulative LH release being consistently and significantly higher than from pituitary glands of saline-treated controls (Fig. 2a) . The pituitary glands from rats treated with hFSH alone or hCG showed a similar biphasic response to controls, but in both groups cumulative LH secretion was enhanced. Cumulative LH secretion was significantly higher in the hCG-treatment group compared with controls only, but when a multicomparison test was used there were no statistically significant differences (Fig. 2b) (Fig. 4) . Mean oestrogen concentrations measured in the pituitary/follicle perfusates at the start of the experiment were 260 + 4-2pg/ml compared with undetectable levels in pituitary perfusates without follicles. The histological appearance of the follicles did not indicate any appreciable atresia during the course of the experiment when compared with follicles which had been fixed immediately after dissection, nor was there any evidence of oocyte maturation.
Discussion
In the rat, recruitment of preantral follicles for ovulation during the next cycle appears to take place in the early hours of oestrus (Hirshfield, 1982) . It is believed that this recruitment is due to the prolonged pro-oestrous portion of the FSH surge (Hirshfield & Midgley, 1978; Hoak & Schwartz, 1980 (Hirschfield, 1982) . In the rat, this atresia may be triggered by the declining concentrations of FSH (Hirschfield, 1986) although in monkeys oestradiol appears to play an important role in regulating follicular atresia (Dierschke et ai., 1985; Zeleznik et ai, 1985) .
LH and FSH have different actions on the maturing follicle and the effects of exogenous gonadotrophins vary according to the stage of the oestrous cycle at which they are administered (Welschen, 1973) . Since different gonadotrophin preparations were being compared in these exper¬ iments, a simple and consistent regimen of daily administration of gonadotrophins was adopted at doses that did not overtly disrupt ovarian cyclicity or induce abnormal follicular atresia.
In immature rats, doses of 5-8 i.u. PMSG/rat produce a pattern of circulating steroid concen¬ trations similar to that seen during the adult oestrous cycle, and induce an LH surge which gener¬ ates a normal number of ovulatory follicles (Wilson et al., 1974; Parker et al., 1976) . In the adult, hypophysectomized rat higher doses of PMSG are required (12-16 i.u./rat) to sustain follicular maturation comparable to that observed in the intact female (Welschen, 1973 (Liu & Jackson, 1977; Waring & Turgeon, 1980; Ramsey et al., 1987) (Aguado & Ojeda, 1985) . If a similar action occurs in adult animals, the consequent reduction in progesterone secretion might promote the sensitizing effects of oestradiol on GnRH-stimulated LH release. Alternatively, the lack of correlation between circulating concentrations of oestradiol and pituitary responses in both hCG-and PMSG-treated rats may suggest that there is a factor released by maturing follicles which attenuates the feedback effects of oestrogen.
Ovarian hyperstimulation did not provide clear-cut evidence for a non-steroidal factor which directly maintains the pituitary gland in a state of low responsiveness (de Koning et ai, 1987) and inhibits the preovulatory LH surge (Schenken & Hodgen, 1983) . However, Littman & Hodgen Fig. 4 . The effects of isolated preovulatory follicles on the cumulative release of LH from the hemi-pituitary glands of pro-oestrous rats perfused Krebs'-Ringer-bicarbonate containing 50 ng GnRH/ml. One half of the gland was perfused in the presence of 8-10 isolated ovarian follicles ( ), while the corresponding hemi-pituitary gland was perfused with a similar volume of muscle fragments. (·). Values are mean + s.e.m. for 8 observations. *P < 005, compared with corresponding control value in the absence of ovarian follicles (t test).
( 1984) have suggested that the postulated surge-inhibiting factor has a short circulating half-life (of 90 min). We therefore investigated the LH response to GnRH when pituitary glands of prooestrous rats were perfused in the presence of isolated preovulatory follicles. The enhanced LH responses to GnRH presumably reflected the action of oestrogen released from the follicles into the perfusate, although Batra & Miller (1986) (Martin et al., 1986) .
If indeed there are non-steroidal ovarian factors which maintain the gonadotroph in a state of low responsiveness to GnRH, they are not overtly manifest when the pituitary glands are perfused in the presence of isolated ovarian follicles. However, the results from the ovarian hyperstimulation experiments, showing a lack of correlation between in-vivo concentrations of oestradiol, the number of preovulatory follicles and pituitary LH responses, are suggestive of follicular factors, other than oestradiol, controlling LH secretion.
